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(71) We, BUSH BOAKE ALLEN 
LIMITED, a British Company of 20/42 
Wharf Roadj London N.l. do hereby dedare 
the invention, for which we pray that a Patent 
5 may be granted to ns and tie method by 
which it is to be performed to be particularly 
described in and by the following state- 
ment: — 

This invention relates to the hydrohalogen- 

10 ation of myrcene (2-methyl-6-methylene-2, 
7-ortadiene). 

It is known that myrcene may be reacted 
with hydrogen chloride or hydrogen bromide 
to provide a variety of products depending 

15 on the reaction conditions employed. Reac- 
tion of myrcene wifli one mole of hydrogen 
chloride or bromide generally leads to a 
miirture of myrcenyl halide (2 - halo - 2 - 
methyl - 6 - methylene - 7 - octene) resulting 

20 from addition to tiie isolated ethylenic bond; 
linalyl halide (6 - halo - 2,6 - dimethyl - 2, 
7 - octadiene) resulting from 1, 2 addition 
to the conjugated double bond system; and 
gerany) (neryl) halides {8 - halo ^ 2,6 - 

25 dimetiiyl r 2,6 - octadiene) resultmg from 
1,4 addition to the conjugated double bond 
system. «-Terpin^ halide is also formed as 
the result of side reactions. It is now 
customary to influence the direction of the 

30 reaction by the action of variom catalysts 
.notably copper salts. A number of sets of 
reaction conditions have been proposed and 
prior art in this regard is conveniently sum- 
marised in Specification No. 1,072,701. 

35 Generally is has been desired to produce the 
geranyKneryO and/or linalyl halides and the 
efforts of previous workers m this field have 
generally been directed to maximising the 
yield of these compounds by the use of appro- 

40 priate catalysts and/or temperature condi- 
tions. Thus Specification No. 1,072,701 
advocates the reaction of myrcene with 
hydrogen bromide at 60*C to 120*C to give 



a good yield of neryl^ geranyl and Hnalyl 
bromides. 

More recentiy in Specification No. 
1,141,140 it has been advocated to carry out 
the monohydrohalogenation of myrcene in 
the presence of a Lewis add and/or a high 
surface area material as catalyst to obmin 
an improved yield of the myninyl diloride. 
The reaction temperature is stated to be 
advantageously from — ^20*C to ■+50*C, pre- 
ferably at 0— 20'C. It is also stated therein 
that under these conditions of temperature 
and presence of catalyst there can be isolat^ 
from the reaction mixture after hydrolysis 
the novel alcohol, 3,3-dimethyH-vinylcyclo- 
hexanol. However no further details arc given 
and it can therefore be assumed that the 
compound was isolated as a by-product and 
in a low yield. 

We have now discovered tiiat 3,3-dimethyl- 
l-vinylcydohexanol and its allylic isomer, 
1 - .(2' - hydroxy)etiiylidenc - 3,3 - dimethyl- 
cyclohcxane vMdi have the respective 
formulae I and H, below, where X is 
hydroxyl, can surprising^ be obtained 
in very satisfactory yidd if myrcene 
is mono-hydrohalogenated at lower ^ tem- 
peratures than hiderto advocated, i.e. at 
from -25*'C to -80*Q and preferably 
in the absence of a catalyst. The 
relative proportion of the tertiary alcohol 
(I), and the prinoary alcohol isomer (II), can 
be varied according to the method used for 
the isolation cdf the alcohol from the reaction 
niixture obtained after mono-faydrohalogen- 
ation. The two alcohols (1 and n) and tl^ 
esters use in perfumery compositions. 
These alcohols have also previously been pre- 
pared by Vodoz and Schinz [Helv. Chem. 
Acto 33, 1321—4 (1950)] but these workers 
used an entirely different synthetic route. 
Accordingly, the invention provides a pro- 
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cess for the praductioii of compounds of the 
fonnula: 



and/or compounds of the fonnula: 



ix 



an 



where X is a chlorine or bromine radical^ a 
hydroxyl group or a group of formula 
—OCOR where RCOOH is a carboxylic 
acid, which comprises reacting myrcene with 
10 up to 1.2 molar proportions of hydrogen 
chloride or hydrogen bromide at a tempera- 
ture of from — 25*C to — 80'C and optionally 
subsequently hydrolysing or acylatmg the 
reaction product 
15 The derivatives obtained may be chloride 
or bromide being 3,3 - dimethyl - 1 - vinyl- 
cyclohexyl hah'des and/or 1 - (2' - halo) - 
ethyL'dene - 3,3 - dimethylcyclohexanes, or 
they may be the corresponding alcohols of 
20 the formulae I and II above or th^ may be 
carboxylate esters of these alcohols. Such 
derivatives may be obtained by several varia- 
tions of the process of the invention. For 
example the initially formed haKdes I and 11 
25 (x=a or Br) may be directly hydrolysed, 
cither before or after separation and/or puri- 
fication, to obtain the alcohols of fonnulae I 
and n ^=0H), or they may be reacted 
with a metal carboxylate salt to form ablates 
30 Gt alcohols of fonnulae I and II and these 
acylates, in turn, may be saponified to pro- 
duce the alcohols (I) and . (II) (X-OH). 
Since the compounds (I) and (it) are allyhc 
isomers there is a tendency for the various 
35 derivatives to be interconverted during the 
various transformations, as more fully des- 
cribed hereafter. 

The process of the invention is preferably 
carried out using 0.8 — 1.1 molar proportions 
40 of hydrogen hah'de per mole of myrcene; 
most preferably substantially equimolar pro- 
portions of tht reactants are employed. 
Hydrogen chloride is preferred over hydrogen 
bromide. The reaction is preferably uncata- 
45 lysed and, according^, the reaction mixture 
should preferably l» substantially bee from 



copper and its com|>ound5 and also &ee from 
radical-forming initiators and not be exposed 
unduly to ultra-violet light The reaction 
temperature should be from — 25*C to — 80**C 50 
and a temperature of — 50'C to — 70*C 
espedally — 60*C to — 70'C, is piefened. 
The reaction is best carried out under sub- 
stantially anhydrous conditions. If desired, 
an inert solvent^ sudi as ligiht petroleum 55 
or an ether, may be present, but this is usually 
unnecessary. The progress of the reaction may 
be followed by monitoring ±e weight increase 
of the reaction mixture and, if desired, it 
may be controlled by suitable^ monitoring . 60 
devices., e.g. by periodic or conttnuoos spec- 
troscopic exammation or by gas-liqtiid 
chromatography. 

When approximately one molecular pro- 
portion of the hydrogen halide has been 65 
absorbed the reaction mixture may be sub- 
jected to fractional distillation to separation 
out the desired 3^3 - dimethyl - 1 - vinyl - 
1 - cydohexyl hah'de and 1 - (2^ - halo etiiyl - 
idene - 3,3 - dimethylcydohexane and these 70 
may, if desired, be fiirther purified by 
repeated fractional distillation, usually undo: 
vacuum. 

It is not necessary to use purified myrcene 
as the starting material. Equally satisfactory 75 
is crude myrcene, obtained by pyrolysis of 
B-pinene, with a myrcene content usually in 
the range 60 to 80%, the balance being mainly 
limonen and small amounts of a- and B- 
pinene. 80 

It is preferred to convert the halide reac- 
tion product directiy into other derivatives, 
using appropriate techniques to maximise 
the yield of the primary derivative (II) or 
tertiary derivative (I) as appropriate. Thus, 85 
for example, direct hydroljfsis of the halide 
reaction product using an aqueous, alcoholic 
or aqueous/alcoholic base yields predom- 
inantly the tertiary alcohd I (X=OH) and 
this hydrolysis may be catalysed, if desired, 90 . 
by the presence of up to 5% by weight on 
die reaction mixture of coppar or a compound 
thereof, espedally widi cuprous chloride. The 
resulting alcohol is separated and purified 
by ffactiond dmillataion, preferabfy under 95 
vacuum. 

Altemath'dy, the halides may be converted 
into cstere by reaction with a metal carboxy- 
late salt, e.g. with sodium acetate. The reac- 
tion mixture should desirably be kept non- 100 
addic to minimise elimination reactions. An 
uncatalysed reaction or one catalysed with 
copper or a copper compound, such as 
cuprous chloride, results in predominant 
formation of the tertiary ester (I, 105 
X.=OCOR); whereas reaction in the pre^ce 
of a stoichiometric quantity of a m'trogen 
base catalyst, sudi as a tertiary amine e.g. 
triethylamine, and in the absence of copper 
or copper salts yidds predominantly the 110 
primary ester (U, X=:OCOR). Iliis is an 
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example of the genera} reaction of an allylic 
terpenic chloride or bromide containing 10 
carbon atoms with a carboxylic acid salt in 
the presence of a nitrogen bast catalyst and 
5 such general reaction is the subject of British 
Patent No. 979^23. If both a nitrogen base 
catalyst and cuprous chloride or bromide are 
present then again the foimation of the ter- 
tiary ester (D is favoured, this being an 

10 exan^lc of the general reaction of Qo— 
aUylic terpenic haUdes with carboxylate salts 
in the* presence of a nitrogen base and a 
cuprous chloride and/or bromide as claimed 
in British Patent No. 979,524. 

15 The esters may be saponifiedj by the action 
of dilute alkali^ to produce the alcohols and 
if this saponification is carried out under non- 
fordng conditions further dlylic transforma- 
tions at this stage can be minimised so liiat 

20 the alcohols correspondu^ to the esters can 
be obtained. Thus to obtain the primary 
alcohol n (X=OH), it is preferred first to 
make an ester (II X=OCOR), usually the 
acetate, followed by saponification, whereas 

25 direct hydrolysis of the myrcene monohydro- 
halide product is preferred where the tertiary 
alcohol (I, X=OH) is desired. 

The alcohols I and II (X=OH) find use 
in perfumery as . also do their esters 

30 (X=:OCOR). For this ptirpose X may be die 
residue of any wboxyHc acid, e.g. formic, 
acetic, propionic, caproic, benzoic, dnnamic 
. or salicyclic add. However, preferably the 
ester is one of a lower monocarboxylic add, 

35 that is one having from 1 to 5 carbon atoms, 
particularly formic, acetic or propionic add. 
All these esters of formulae I and 11 
(X=OCOR where RCO,H is a carboxylic 
add) are novel compounds and constitute a 

40 further aspect of the present invention. 

The invention is illustrated by the follow- 
ing Examples: — 

Example 1 

Dry hydrogen chloride gas was bubbled 
45 through commerdal myrcene of 80% purity 
at — 65*C until approximately 1 molecular 
proportion had been absorbed. The crude 
chlorides were a<^tylated using 125 mol- 
ecular proportions of sodium acetate in the 
50 jjresence of 2% of trieihylamine, the reac- 
tion being conducted at 90'C for 5 hours. 
The resulting acetate esters were saponified 
at 140*C with an equimolecular proportion 
of 46% sodium hydroxide solution to yield, 
55 after purification by fracdonal disnUatioii, 
1 - (2' - hydroxy) ethylidenc - 33 - dimethyl 
cydohexane in about 50% overall yield. 



Examine 2 
Example I was repeated but with hydro- 
60 chlorination being carried out at — 40*C The 
alcohol n (X=OH) was obtained in about 
30% yidd. 



Example 3 

Myrcene was hydrochlorinated at — 65*C 
as in Example I. The resulting products were 65 
fractionated under high vacuum and there 

was obtained a mixture consisting of 70 

80% of 1 - (2' - dUoro) - ethylidene - 33 - 
di - methylcydohexane (I, X=Q and 20 
—30% of a-terpinyl chloride. ' 70 

The mixture of crude chlorides thus 
obtained was hydrolysed with water and 
sodium bicarbonate using acetone as a solvent 
and containing about 10% by weight of 
cuprous chloride as a catalyst. This reaction 75 
mixture was stirred at — 5*C for about 10 
minutes and then at 0*C until no further 
carbon dioxide was evolved, followed by 
wanning the reaction mixture to 40*C. Dis- 
tillation of die reaction mixture under vacuum 80 
yidded 33 - dimethyl - 1 - vinyl - cydo- 
hexanol X=:OH) in an overaU yidd of 
about 60% yield. 

WHAT WE CLAIM IS: 
1. A process for the production of cmn- 85 
pounds of the formula: 



and/or compotmds of the formula: 



where X is a chlorine or bromine radical, a 90 
hydroxyl group or a group of formula 
— OCOR where RCOOH is a carboxylic 
add, which comprises reacting myrcene with 
up to 1.2 molar proportions of hydrogen 
chloride or hydrogen bromide at a tempera- 95 
tune of from — 25*C to — 80'C and option- 
ally subsequently hydrolysing or acylating 
the reacdon prodtxct 

2. A process according to daim 1 wherein 

the b^ohalogenation of myroeoe is 100 
uncatalysed. 

3. A process according to daim 2 wherem 
the hydrohalogenation of myrcene proceeds 
substantially in the absence of copper and 

its compounds and of &ee radical-forming 105 
initiators and is not exposed untkt^ to ultca- 
violet h'^L 

4. A process according to axsf of the pie- 
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ceding claims wherein the hydrohalogenatian 
of myrcene is conducted at from — 50'C to 
-70'C. ■ ^ 

5. A process according to any of the pre- 
5 ceding daims wherein the hydrohalogcnatioa 

of myrcene is conducted using from 0.8 to 
1.1 molar proportions of hydrogen halide per 
mole of myrcene. 

6. A process according to any of the pre- 
10 ceding claims wherein the initially formed 

reaction product of the hydrohalogenation of 
myrcene is hydrolysed with base and subse- 
quently purified to yield a product compris- 
ing predominantly an alcohol of the afbrc- 

15 said formula I. . , « • 

' 7. A process according to claim 6 wherem 
the basic hydrolysis step is catalysed by the 
presence of up to 5% by weight on the 
• reaction mixture of copper or a compound 

20 thereof. * , • i 

8. A process according to any of clamis 1 
to 5 wherein the initially formed reaction 
product of the hydrohalogenation of myrcene 
is treated with a metal carboxylate salt to 

25 yield a product comprising predominantly 
carboxylate ester(s) of the aforesaid 
formula(e) I and/or 11. ' , • 

9. A process according to claim 8 wherem 
the treatment witii metal carboxylate salt 

30 takes place either in the virtual absence of a 
catalyst or in the presence of copper or a 
copper compound and the subsequently 
recovered product comprises a major propor- 
tion of a tertiary ester of the aforesaid 

35 formula L , - « v • 

10. A process according to claim 8 wherem 
the treatment witii metal carboxylate salt 
takes place in the presence of a stoichio- 
metric quantity of a nitrogen base catalyst 



and in the substantial absence of copper or 40 
copper salts and the subsequentiy recovered 
product comprises a major proportion of a 
primary ester of the aforesaid fonnula U. 

11. A process according to any of claims 

8 to 10 wherein the metal carboxylate salt is 45 
a salt of a lower monocarboxylic add having 
from 1 to 5 carbon atoms. , 

12. A process according to daim 11 wherem 
the monocarboxylic acid is formic acetic w 
propiom'c add. * , . 

13. A process according to any of claims 
1 to 5 wherein the initially formed reaction 
product of the hydrohalogenation of myrcene 
is purified to yield a product comprising a 
major proportion of halide(s) of the aforesaid 55 
formula(e) I and/or n. "t ' 

14. Esters of the aforesaid formulae I ana/ 
or II wherein X is a group of the formula 
— OCOR, R being the residue of a carboxylic 

addRCOja. , . • ^ 

15. Esters according to daun 14 wherem 
R is an alkyl group having from 1 to 4 carbon 

atoms. • . * 

16. A process for the production or a com- 
pound/or compounds of the. aforesaid 65 
formula(e) I and/or II substantially as des- 
cribed with reference to any of die Examples 
herein. . . i 

17. Compounds of the aforesaid fonnula 

I or II wherever prepared by a process 70 
according to any of daims 1 to 13 or 16. 

Agent for the Applicants, 

G. A. BLOXAM, 
Chartered Patent Agen^ 
1, Knightsbridge Green, 
London, S.W.I. 
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